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Description 

[0001] This invention relates to methods of operating 
a wireless data communication system, and to wireless 
data communication systems. s 
[0002] A recent development in the field of local area 
networks (LANs) has been the introduction of wireless 
communications in such networks. Another develop- 
ment has been the introduction of portable, battery-op- 
erated devices for use in such wireless networks. io 
[0003] International Patent Application No. WO 
92/1 9059 discloses a wireless data communication sys- 
tem which includes a cable-based network to which are 
attached controllers which maintain a portable device in 
communication with the network for data transfer. The is 
portable unit transmits polling packets at regular inter- 
vals. Normally, a response packet is received from the 
current controller. If no response packet is received for 
a predetermined number of attempts the portable unit 
initiates a procedure for registering with a new controller. 20 
The portable unit is powered by a battery which supplies 
power to the unit's transceiver and packet processor via 
a switch. Following transmission of a polling packet, the 
portable unit remains fully active until a response packet 
is received, or until the expiry of a predetermined time 25 
period such as 10 milliseconds, and then operates the 
switch thereby disabling battery current to the packet 
processor and transceiver for a further predetermined 
time period, whereafter a new polling packet is transmit- 
ted. This procedure effects a power-saving function. In- 30 
itially. the polling may be at a slow rate of about two sec- 
ond intervals, this rate being doubled each time a re- 
sponse packet is received. When the transmission rate 
is low, the polling rate is reduced, thereby reducing re- 
quirements for battery current. The power saving tunc- 35 
tion is thus seen to be a complex procedure, involving 
the exchange of polling and response packets for each 
individual station, which results in inefficient use of the 
wireless communication medium. Furthermore, the two 
seconds response time is inadequate for normal net- 40 
work operation at current data rates. Thus, a 200 milli- 
seconds interval is considered appropriate to ensure un- 
interrupted communication under the typical LLC (logi- 
cal link control) layer protocols used in the majority of 
contemporary LAN networks. These protocols typically 45 
utilize a time-out timer having around 400 milliseconds 
duration, after which a transmitted packet is considered 
to have been lost. On expiry of such timer, the protocols 
will attempt a recovery procedure by retransmitting the 
packet a limited number of times. so 
[0004] EP-A-0529269 discloses a base station that 
broadcasts control information to mobile units. A header 
includes a list of mobile units that will be receiving data 
from the base station in the current frame, and the order 
in which they will receive packets. A mobile unit that is 55 
included in a header computes exactly when it should 
be ready to receive packets from the base station. Each 
receiving mobile unit goes to sleep after rescheduling to 



wake itself up at its designed time for receiving data. 
After receiving its packets, the mobile unit goes to sleep 
for the remainder of an interval A at the end of which all 
mobile units turn their receiver ON and receive a header 
corresponding to an interval B. 

[0005] EP-A-031 921 9 discloses traffic indicator infor- 
mation which is transmitted to a plurality of wireless sta- 
tions in association with synchronizing messages. 
[0006] It is an object of the present invention to pro- 
vide a method for operating a wireless communication 
system having a power saving function, wherein effi- 
cient use of the wireless communication medium is 
achieved. 

[0007] According to one aspect of the present inven- 
tion there is provided a method as claimed in claim 1 . 
[0008] According to another aspect of the present in- 
vention there is provided a wireless data communication 
system as claimed in claim 9. 

[0009] It will be appreciated that in a method and ap- 
paratus according to the invention, the synchronous op- 
eration of the power saving function enables efficient 
use of the wireless medium to be achieved by reducing 
the number of messages transmitted over the wireless 
medium to effect the power saving function as com- 
pared with the system disclosed in the aforementioned 
International Patent Application No. WO 92/19059. Al- 
so, the synchronous operation is more power efficient 
since the earliest possible arrival time of the synchro- 
nizing message is known in advance. 
[0010] Two embodiments of the present invention will 
now be described by way of example, with reference to 
the accompanying drawings, in which: - 

Fig. 1 shows a first embodiment of the invention in- 
cluding a plurality of mobile, battery-powered wire- 
less stations and an access point; 
Fig. 2 is a block diagram of a typical mobile station; 
Fig. 3 is a block diagram of the access point; 
Figs. 4 and 5 illustrate two types of traffic indicator 
messages; 

Fig. 6 is a timing diagram showing the alternation 
between doze and awake states of the mobile sta- 
tions according to a first scheme; 
Fig. 7 is a timing diagram showing the alternation 
between doze and awake states of the mobile sta- 
tions according to a second scheme; 
Fig. 8 shows a second embodiment of the invention 
including a plurality of mobile, battery-powered 
wireless stations disposed in a so-called "ad-hoc" 
network; 

Fig. 9 is a block diagram of a typical wireless station 
shown in Fig. 8; 

Fig. 1 0 is a timing diagram showing the structure of 
SYNC intervals utilized in the operation of the sec- 
ond embodiment of the invention; 
Fig. 11 is a diagram of a traffic indicator message 
utilized in the second embodiment; and 
Fig. 12 is a timing diagram showing the doze and 
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awake states of stations participating in an ex- 
change of data messages. 

[0011] Referring first to Fig. 1 , there is shown a block 
diagram of a wireless LAN system 10 embodying the $ 
present invention. The LAN system 10 includes a back- 
bone LAN 12, which is a wired, cable-based LAN and 
which includes a cable 14 connecting to a base station, 
referred to herein as an access point 16. The access 
point 16 has an antenna 18. A server 19 may be con- 
nected to the cable 14 to provide a server function for 
devices communicating with the LAN 1 2. However, in- 
stead of or in addition to, the server 19, other devices 
or networks may be coupled to the LAN 1 2 to provide a 
communications infrastructure. Also included in the sys- 
tem are a plurality of mobile wireless stations 20, refer- 
enced individually as mobile stations 20-1 to 20-4. The 
mobile stations 20 have antennas 22, referenced indi- 
vidually as antennas 22-1 to 22-4. 
[0012] The access point 16 has a coverage area, re- 
ferred to herein as cell 24. It should be understood that 
additional access points (not shown), similar to the ac- 
cess point 16, may be connected to the cable 14 and 
form part of the LAN 12. Each mobile wireless station 
communicates with only one access point at any one 
time, depending on which cell the station is currently lo- 
cated in. This is effected by providing a cell identification 
portion in messages transmitted in the system. When a 
mobile station 20 moves from one cell 24 to another cell, 
a handover procedure is effected to hand over commu- 
nications to a new access point. In a modification, the 
access point 16 is not connected to a backbone LAN, 
but has as its sole function the regulation of the traffic 
within its asociated cell 24. 

[0013] Referring now to Fig. 2, there is shown a sim- 
plified block diagram of a mobile station 20. The mobile 
station 20 includes a wireless transceiver 30 coupled to 
the antenna 22 and to a bus 32. The mobile station 20 
also includes, connected to the bus 32, a processor 34 
and a memory 36. Other devices such as a keyboard 
(not shown) and a display (not shown) may be connect- 
ed to the bus 32, to enable the mobile station 20 to func- 
tion as a hand-held data processing device. The mobile 
station 20 may be configured to generate as a hand-held 
wireless scanner by providing a suitable scanning de- 
vice (not shown) in the station 20. The mobile station 20 
is battery powered, and includes a battery power source 
40 connected to a power line 42, which supplies power 
to the components of the mobile station 20. The power 
line 42 is connected to supply continuous power to the 
processor 34 and memory 36. However, power is sup- 
plied to the wireless transceiver 30 via a switch 44 which 
operates under the control of a doze timer 46 and power 
management circuit 47. In this connection, it should be 
understood that the transceiver 30 of the station 20 is 
either in an awake state or in a doze state, dependent 
on the state of the switch 44. in the awake state the 
transceiver 30 is fully powered, and capable of receiving 



4 

or transmitting messages. In the doze state, the trans- 
ceiver 30 is operated at a much lower power level and 
is not capable of receiving or transmitting messages. In 
the doze state the transceiver 30 consumes significantly 
less power than when in the awake state. The switch 44 
is switched on to initiate an awake state in response to 
the timing out of the doze timer 46, and is switched off 
to initiate a doze state by the power management circuit 
47 at appropriate times as will be explained hereinafter. 
The station 20 is operable in either a continuous-active 
mode, in which the station is always in the awake state, 
or in a power-save mode, in which the station alternates 
between doze and awake states in a manner which will 
be explained in more detail hereinafter. The access 
point 16 maintains a record of the operational mode 
(continuous-active or power-save) of each station in its 
cell 24. It should be understood that, in the power-save 
mode, all messages are transmitted via the access point 
16, that is, direct message transmission between two 
stations is not possible. 

[0014] Referring now to Fig. 3, there is shown a sim- 
plified block diagram of the access point 16. The access 
point 16 includes a wireless transceiver 50 coupled to 
the antenna 18 and to a bus 52. A further transceiver 54 
connected to the bus 52 connects the access point 16 
to the cable 14 of the backbone LAN 12 (Fig. 1). Also 
connected to the bus 52 are a processor 56, a memory 
58, a packet buffer 60 and a TIM timer 62, the operation 
of which will be described hereinafter. In the aforemen- 
tioned modification, where the access point 16 is not 
connected to a backbone LAN, the transceiver 54 is un- 
necessary and may be omitted. 

[0015] The operation of the mobile stations 20 in the 
power-save mode will now be described. The present 
invention enables a significant reduction in power con- 
sumption during the periods when a station is not trans- 
mitting or receiving messages, by switching the station 
to the doze state for a considerable part of this time. 
Reductions of more than 90% may be achieved. In op- 
eration, when a mobile station 20 is initially powered-up, 
it is put in the awake state, until it receives a TIM mes- 
sage (traffic indicator message) from the access point. 
It should be understood at this point that the access 
point 16 broadcasts TIM messages at regular intervals 
(such as every 200 milliseconds), under the control of 
the TIM timer 62 (Fig. 3). 

[0016] Referring briefly to Figs. 4 and 5, there are 
shown two formats for the TIM messages. In the first 
format shown in Fig. 4, the TIM message 70 includes a 
header portion 72, a broadcast message indicator por- 
tion 74, destination address portions 76,78 etc. indica- 
tive of station addresses for which the access point 16 
has messages stored in its buffer 60, and a check por- 
tion 80. The header portion 72 contains a conventional 
preamble portion, a cell identification portion, an identi- 
fication of the TIM message as a broadcast packet, and 
a type field which indicates that the message is a TIM 
message. The header may also contain other portions 
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which are not pertinent to the present invention and 
therefore will not be described herein. 
[001 7] The second format of a Tl M message is shown 
in Fig. 5. This second format TIM message 90 includes 
a header portion 92 similar to the header portion 72 (Fig. 
4), a broadcast indicator portion 94, and a broadcast 
count portion 96, which represents the number of broad- 
cast messages buffered in the access point 1 6. The TIM 
message 90 further includes for messages buffered in 
the access point 16, an identification of the destination 
addresses and the number of messages for each des- 
tination address. Thus the message portions 98, 100, 
1 02 and 1 04 represent that there are pending messages 
for two destination addresses, and include counts rep- 
resenting the number of messages pending for the re- 
spective destination addresses. 

[0018] The operation of the system in a first type of 
power-save mode, which is referred to as a "stay awake" 
mode will now be described with reference to Figs. 4 
and 6. In this "slay awake" mode, the mobile stations 
which have received a message will stay awake until the 
next TIM message is received. Referring to Fig. 6, there 
is shown a timing diagram for the access point 16 and 
four mobile stations 20-1 to 20-4, referred to as stations 
1, 2, 3 and 4, respectively. The top line of Fig. 6 illus- 
trates the transmission by the access point 16 of eight 
TIM messages TIM-1 to TIM-8. The dashed arrowed 
portions 120-1 to 120-7 represent the operation of the 
TIM interval timer 62 (Fig. 3). Thus the TIM interval timer 
62 is initiated after each transmission of a TIM message, 
and after the expiry of the TIM timer (eg. after a 200 
millisecond interval), the transmission of a new TIM 
message is initiated. It will be appreciated that as a re- 
sult of medium access protocol requirements, the actual 
times at which TIM messages are transmitted may vary 
slightly. 

[001 9] Referring again to Fig. 6, it is assumed that the 
first TIM message TIM-1 indicates that no messages are 
to be transmitted by the access point 16. The receipt at 
the mobile stations 1 to 4 of the TIM-1 message triggers 
the respective doze interval timers 46 (Fig. 2) at the sta- 
tions, and causes all these stations to go to the doze 
state for intervals represented by the dashed line inter- 
vals 1 30-1 , 1 32-1 , 1 34-1 and 1 36-1 . At the end of these 
intervals each station 1 to 4 is switched to the awake 
state. It will be appreciated that the duration of the doze 
interval is chosen such that the station transceiver is in 
the awake state prior to the earliest time that the next 
TIM message can arrive. This ensures that no TIM mes- 
sage is lost due to a late switching to the awake state. 
[0020] Proceeding with the operational description, it 
is assumed that the next TIM message TIM-2 indicates 
that messages arc to be transmitted to stations 1 and 2. 
Thus, stations 1 and 2 remain awake at least until the 
reception of the next TIM message, and their doze tim- 
ers are not effective. A message to station 1 is transmit- 
ted during time interval 1 40, the receipt thereof resulting 
in a data interrupt to the processor of station 1 , as shown 
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by arrow 142. During time interval 144, a message for 
station 2 providing a data interrupt to its processor as 
shown by arrow 1 45. During time interval 1 46, a second 
message for station 1 is transmitted, the receipt thereof 

5 resulting in a data interrupt to the processor of station 
1 , as shown by arrow 1 48. It should be understood that 
since stations 1 and 2 remain awake at least until the 
reception of the next TIM message, then any messages 
that arrive at the access point in the current TIM interval 

10 before the transmission of the next TIM message can 
also be transmitted during such current TIM interval to 
stations (such as stations 1 and 2) which are awake dur- 
ing that interval. 

[0021] It is assumed that the next TIM message, TIM- 

15 3, indicates that there is a message for station 1 only. 
Thus, station 1 remains awake for the duration of the 
next TIM interval, whereas station 2 returns to the doze 
state and triggers its doze interval timer as shown by 
dashed line interval 132-3. A message for station 1 is 

20 transmitted during time interval 150, and the receipt 
thereof resulting in a data interrupt to the processor of 
station 1 as shown by arrow 152. The next TIM mes- 
sage, TIM-4, indicates that there are no messages for 
transmission to any of the stations. Consequently all 

25 four stations return to the doze state until the expiry of 
their doze interval timers, as shown by dashed time in- 
tervals 1 30-4 : 1 32-4, 1 34-4, and 1 36-4. 
[0022] The next TIM message, TIM-5, indicates that 
a broadcast message is to be sent, such a message be- 

30 ing intended for reception by all the stations. Thus, upon 
receiving the message TIM-5, all four stations 1 to 4 re- 
main awake for the duration of the nextTIM interval. The 
broadcast message is transmitted during the time inter- 
val 160 and data interrupts are generated for stations 1 

35 to 4 as shown by arrows 1 62, 1 64, 166 and 1 68, respec- 
tively. The next TIM message, TIM-6, indicates that a 
message is to be transmitted to station 2. Thus, stations 
1 , 3 and 4 return to the doze state as shown by dashed 
line intervals 130-6, 134-6 and 136-6, whereas station 

40 2 remains in the awake state for receipt of the message 
during time interval 170, a data interrupt being provided 
as shown by arrow 172. 

[0023] It should be noted thaUthe described proce- 
dure is self-synchronizing, in that if a TIM message 

45 missed, eg. through interference, a station which 
missed that message stays awake until the next TIM 
message, and synchronizes thereon. This is shown by 
the X mark 180 shown for station 4 which misses recep- 
tion of TIM message TIM-7, but resynchronizes upon 

50 reception of TIM message TIM-8. 

[0024] The operation of the system in a second type 
of power-save mode, which is referred to as "back-to- 
dozc" mode will now be briefly described with reference 
to Figs. 5 and 7. Fig. 5 shows the format of the TIM mes- 

55 sage 90 for the "back-to-doze" mode. The TIM message 
90 contains, as mentioned above, an indication of the 
number of messages destined for each station desig- 
nated to receive messages in the TIM message. Since 
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the operation in the back-to-doze mode is somewhat 
similar to the operation in the stay-awake mode, a full 
description is considered unnecessary, and only the dif- 
ferences will be briefly described. Thus according to Fig. 
7, the TIM message TiM-2 indicates that two messages 
are to be transmitted to station 1 and one message to 
station 2. Such messages are transmitted during time 
intervals 1 40, 1 44 and 1 46. When station 2 has received 
its single message it returns to the doze state for the 
remainder of the current doze interval, as shown by level 
1 90. Similarly, when station 1 has received its two mes- 
sages it returns to the doze state for the remainder of 
the doze interval, as shown by level 1 92. The subse- 
quent operation of each station is simitar, the doze state 
being resumed after reception of all the messages des- 
tined for that station for the remainder of the doze inter- 
val. It will, of course, be appreciated that in the back-to- 
doze mode, all messages that arrive at the access point 
16 for wireless transmission to a station must be buff- 
ered al the access point until the next TIM message is 
sent. 

[0025] Although, in the above description, it has been 
assumed that the stations 20 are operating in power- 
save mode throughout, it will be appreciated that it is 
possible that a station 20 can dynamically select to be 
in power-save mode or continuous-active mode, the ac- 
cess point 16 being informed of all mode changes. 
When a station 20 is operating in continuous-active 
mode, the message buffering system is by-passed and 
messages are sent to the station directly when they ar- 
rive. Where data traffic to a station is predictable to a 
certain extent, an automatic procedure may be em- 
ployed to keep the station in continuous-active mode pri- 
or to the expected traffic, and return it to power-save 
mode when no further traffic is expected. Thus, for ex- 
ample, each time a station 20 sends a message (via the 
access point 16) it could be controlled to remain in con- 
tinuous-active mode for a predetermined time, sufficient 
to allow for a response message to be received in nor- 
mal circumstances. The access point 16, upon detecting 
that the station has sent a message, marks it as being 
a continuous-active mode and waits for the station to 
indicate explicitly that it has returned to power-save 
mode. The station, upon detecting that no further traffic 
is expected, or upon expiration of a fixed interval timer, 
sends an explicit message to the access point 16 to in- 
dicate a return to power-save mode, and the station then 
returns lo power-save mode. In a modification, to avoid 
the transmission of an explicit message to the access 
pointl6, the access point 16 and mobile station 20 can 
both utilize so-called holdover timers (described in more 
detail hereinbelow in connection with the second em- 
bodiment of the invention). The station 20, upon trans- 
mission of a data message, starts a holdover timer (not 
shown) and stays in continuous-active mode until the 
expiration of that timer. With each transmission, the tim- 
er is restarted. The access point 1 6 can employ a similar 
arrangement to know when a station 20 is still in conti- 



nous-active mode and when it has returned to power- 
save mode. It will be appreciated that when utilizing this 
modified procedure, the mobile station 20 will be inter- 
preting TIM messages even while it is in continous-ac- 

5 tive mode. 

[0026] Referring now to Fig. 8, there is shown a sec- 
ond embodiment of the invention. The second embodi- 
ment relates to a so-called "ad-hoc" network 210, that 
is, a plurality of battery-powered mobile wireless sta- 

10 tions 220, referenced individually as mobile wireless 
stations 220-1 , 220-2, 220-3 and 220-4. These stations 
are situated within a coverage area or cell 224 such that 
all stations 220 can communicate directly with one an- 
other. The stations 220 have antennas 222, referenced 

15 individually as antennas 222-1 , 222-2, 222-3 and 222-4. 
[0027] Referring to Fig. 9, there is shown a simplified 
block diagram of a mobile wireless station 220. The mo- 
bile station 220 includes a wireless transceiver 230 cou- 
pled to an antenna 222 and to a bus 232. The mobile 

20 station 220 also includes, connected to the bus 232, a 
processor 234, and a memory 236. Other devices such 
as a keyboard (not shown) and a display (not shown) 
may be connected to the bus 232 to enable the mobile 
station 220 to function as a hand-held data processing 

2S device. Other functions, such as a wireless hand-held 
scanner, are also possible for the station 220. The mo- 
bile station 220 is battery powered, and includes a bat- 
tery power source 240 connected to a power line 242, 
which supplies power to the components of the mobile 

30 station. The power line 242 is connected to supply con- 
tinuous power to the processor 234, memory 236 and 
other devices. However, power is supplied to the wire- 
less transceiver 230 via a switch 244 which operates 
under the control of a doze timer 246 and power man- 

35 agement circuit 247. It will be appreciated that the com : ' 
ponents of the mobile wireless station 220 described A 
thus far correspond to components of the mobile wire- 
less station 20 (Fig. 2). However, the mobile wireless 
station 220 also contains a message buffer 248 used to 

40 store messages, as will be described hereinafter, a 
PSYNC timer 250, a transmit holdover timer 252 and a 
receive holdover timer 254. 

[0028] In a similar manner to that described for the 
first embodiment, the mobile wireless station 220 can 

45 operate either in a power-save mode, or in a continuous- 
active mode. In the power-save mode, the station 220 
can be in an awake state, in which it is fully operational, 
or in a doze slate, in which the wireless transceiver 230 
operates at a reduced power level. 

so [0029] The network 210 operates in accordance with 
a power saving scheme, the principles underlying which 
will now be described. At initial start-up, one of the sta- 
tions 220, assumed here to be the station 220-1 , will as- 
sume the role of master station, and commences to 

55 transmit PSYNC messages (to be described) at regular 
intervals. The PSYNC messages are broadcast mes- 
sages and therefore received by all stations. Preferably, 
each station 220 initially listens for a PSYNC message 
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for a predetermined time, and if none is received, as- 
sumes the role of master station The PSYNC messag- 
es include a portion identifying the message as a 
PSYNC message and a source address portion identi- 
fying the station 220 transmitting the message. Only one s 
station 220 will assume the role of master station and 
transmit PSYNC messages. 

[0030] Referring to Fig. 1 0, the generation by the mas- 
ter station of four PSYNC messages, identified as 
PSYNC-1 to PSYNC-4 is shown. It should be under- 10 
stood that after transmission of each PSYNC message, 
the PSYNC timer 250 (Fig. 9) is triggered at the master 
station to initiate a PSYNC timer interval 280, the re- 
spective PSYNC timer intervals being identified as 
280-1 to 280-4 in Fig. 10. Upon the expiry of a PSYNC is 
time interval, the transmission of the next PSYNC mes- 
sage is normally initiated, although the actual transmis- 
sion of such next PSYNC message may be slightly de- 
layed, as will be explained hereinbelow. 
[0031] The reception of a PSYNC message at sta- 20 
tions 220 other than the master station triggers the doze 
timer 246 (Fig. 9) at those stations to initiate a doze in- 
terval of low power operation. The operating periods of 
the doze timer 246 are identified by the timing periods 
290-1 to 290-4 shown in Fig. 10, the second line of which 25 
shows the doze and awake states of a station. Thus the 
time dimension is split into approximately equal SYNC 
intervals shown for example as SYNC-1, SYNC-2 and 
SYNC-3 in Fig. 10. Each SYNC interval consists of a 
low-power period LP, shown as low-power periods LP- 30 
1 to LP-3 in Fig. 10, and a full-power period FP, shown 
as FP-1 to FP-3 in Fig. 10. The start of a SYNC interval 
and the low-power period is the detection of the PSYNC 
message. The duration of the low-power periods is de- 
termined by the doze timer 246 providing doze intervals 35 
290-1 , 290-2 etc. The duration of the full-power periods 
FP-1 , FP-2 etc. is determined by the difference between 
the PSYNC timer intervals and the station doze timer 
intervals, and (as will be explained hereinafter) by the 
amount of traffic in the network. 40 
[0032] When a station 220 starts participation in the 
network 21 0, it is controlled to be in the awake state until 
it receives a PSYNC message. The reception of the 
PSYNC message triggers the doze timer 246 as previ- 
ously mentioned to commence timing a doze interval, 45 
with a time interval shorter than that of the PSYNC timer, 
and the station goes into the doze state. The doze timer 
246 is triggered after every PSYNC message reception. . 
When the doze timer 246 expires, the station switches 
to the awake state and waits for messages to be re- so 
ceived. 

[0033] A station 220 that wants to transmit one or 
more data messages to one or more other stations de- 
termines its position in the current SYNC interval. If it is 
in a low-power period such as LP-1 (Fig. 1 0) it waits until ss 
the doze timer 246 expires before transmitting, whereas 
if it is in a full-power period such as the period FP-1 (Fig. 
10) it can immediately commence transmission. In ei- 



ther case, there are two possibilities. If the station has 
a single short message to transmit, this can be directly 
transmitted to the destination station. If it has a long 
message or a plurality of messages to transmit, it sends 
PTIM (peer-level traffic indicator) messages to all the 
stations it wishes to transmit to and then waits until a 
PSYNC message is received and effects transmission 
of pending messages stored in its message buffer 248 
(Fig. 9). A PTIM message includes an identification por- 
tion identifying the message as a PTIM message and 
an identification of source and destination addresses of 
data messages to be transmitted by the source station. 
Referring to Fig. 11, there is shown the basic structure 
of a PTIM message 400. The PTIM message 400 in- 
cludes a preamble portion 402, a type portion identifying 
the PTIM message as such, a destination address por- 
tion 406, a source address portion 408, an (optional) da- 
ta portion 410 and a CRC check portion 412. The PTIM 
message 400 may contain other portions which are not 
relevant to the present invention and are therefore not 
described herein. 

[0034] Returning to the operation of a station which 
does not have messages to transmit, such a station, up- 
on the expiry of its doze timer 246, goes into the awake 
state and waits for messages. There are three possibil- 
ities. The first possibility is that the first message that 
the station receives is a PSYNC message. This means 
that there is no message waiting for it, and the station 
returns to the doze state. The second possibility is that 
the station receives one or more PTIM messages. This 
means that one or more messages are waiting for it. The 
station then stays in the awake state after the PSYNC 
message is received until it receives the indicated mes- 
sages from the issuers of all the received PTIM mes- 
sages. It then returns to the doze state unless it happens 
to be in a full-power period, in which case the station 
waits for a next PSYNC message or a data message. 
When the receipt of data messages extends over sev- 
eral SYNC intervals, the doze timer 246 is restarted after 
each PSYNC message, in the normal way, but does not 
return the station to the doze state. This enables the sta- 
tion to stay synchronized. 

[0035] The third possibility for the station waiting to 
receive messages is that the station receives a (short) 
data message, transmitted as described hereinabove. 
The station then stays in the awake state until it receives 
a PSYNC message, whereafter it returns to the doze 
state in the usual way. 

[0036] The above operation is illustrated in Fig. 12. 
Thus the first line of Fig. 12 shows a succession of six 
PSYNC messages transmitted by the master station. 
Note that the master station goes into the doze state 
after the transmission of each PSYNC message unless 
it received a PTIM message. After the transmission of 
the first PSYNC message PSYNC-1 and before the 
transmission of the second PSYNC message PSYNC- 
2, it is assumed that one of the other stations 220, iden- 
tified as transmitting station A, wishes to transmit data 
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messages to another of the stations 220, identified as 
receiving station B. The station A therefore transmits a 
PTIM message to destination station B. Station A then 
stays in the continuous active mode for a period of time, 
referred to as the transmit holdover time, during which 
it does not revert to the doze state. Thus station B can 
transmit data messages (such as acknowledgement 
messages) immediately they become available and 
does not have to use the PTIM synchronization proce- 
dure. The receiving station B also applies a holdover 
procedure by not going back to the doze state. For this 
purpose the station 220 (Fig. 9) includes the transmit 
holdover timer 252 which is restarted after each trans- 
mission. Similarly the receive holdovertimer 254 is start- 
ed after each receipt of a message. 
[0037] When station B receives the PTIM message 
300 (Fig. 1 2) it provides a PTIM interrupt 302 to its proc- 
essor. Station A transmits a first data message 304-1 to 
station B, which provides a data interrupt 306-1 to its 
processor. Station B then transmits a message 308-1 
(which may be a response or an acknowledgement 
message) to station A (which is maintained in the awake 
state as discussed previously). Station A then issues a 
data interrupt 310-1 to its processor. Next station A 
transmits a second message 304-2 to station B, which 
provides a second data interrupt 306-2 to its processor. 
Station B then transmits a second message 308-2. The 
sequence of message transmission and data interrupts 
continues as shown, with the third data message 308-3 
transmitted by station B being the last transmitted data 
message. 

[0038] It will be appreciated that if there are no data 
messages pending at a station at the end of a low power 
period LP (Fig. 10) of a particular SYNC interval, the 
next PSYNC message should be transmitted as soon 
as possible so as to keep the full-power period FP as 
short as possible. Thus, the difference between the 
time-out periods of the PSYNC timer 250 (Fig. 9) and 
the doze timer 246 (Fig. 9), as represented, for example, 
by the timing intervals 280-1 and 290-1 in Fig. 10, can 
be very short, as a percentage of the SYNC interval. If 
there are more PTIM messages to be transmitted than 
the normal full-power period FP would allow, it is advan- 
tageous to lengthen the full-power period, that is, delay 
the transmission of the next PSYNC message. Since the 
master station has no knowledge of what is pending at 
the other stations, this lengthening of the full-power pe- 
riod is effected by means of a medium access priority 
scheme, wherein PTIM messages and direct data mes- 
sages are given higher access priority than PSYNC 
messages. This can be done where a CSMA/CA (carrier 
select multiple access with collision avoidance) medium 
access protocol is utilized, for example, by providing a 
relatively long back-off period for the master station if 
the master station senses the medium as busy when it 
attempts to transmit a PSYNC message. 



Claims 

1 . A method of operating a wireless data communica- 
tion system including a plurality of wireless stations 

s (16, 20, 220), characterized by the steps of: broad- 

casting synchronizing messages (TIM, PSYNC) 
from a selected one of said stations (16,220-1); 
identifying which of a number of non-selected sta- 
tions of the plurality of stations (20,220-2 to 220-4) 

10 are to receive data messages by transmitting traffic 
indicator information in association with said syn- 
chronizing messages from the selected station, 
wherein at least two non-selected stations were 
identified in the identifying step; operating the non- 

15 selected stations (20 ; 220-2 to 220-4) in an awake 
state of relatively high power consumption during 
the broadcast step and the identifying step; chang- 
ing the operating state of non-selected stations 
(20,220-2 to 220-4) that were not identified in the 

20 identifying step to a doze state of relatively low pow- 
er consumption after the broadcasting step and the 
identifying step are performed; and maintaining all 
non-selected stations (20,220-2 to 220-4) that were 
identified in the identifying step in said awake state 

2S for at least a time period beginning immediately af- 
ter completion of the operating step so that one or 
more data messages are able to be transmitted to 
non-selected stations (20,220-2 to 220-4) which 
were identified in the identifying step. 

30 

2. A method according to claim 1 , including the steps 
of transmitting all data messages exchanged be- 
tween said non-selected stations (20) via said se- 
lected station (16); and including in said synchro- 

35 nizing messages (TIM) destination identifying por- 
tions identifying non-selected stations (20) that are 
to receive data messages. 

3. A method according to claim 2, wherein said select- 
40 ed station is an access point (16) communicating 

with a wired LAN (12). 

4. A method according to claim 2 or 3, including the 
step of maintaining said non-selected stations (20) 

45 that are to receive data messages in said awake 
state at least until the reception of a next one of said 
synchronizing messages (TIM). 

5. A method according to claim 2 or 3, including the 
50 steps of including in said synchronizing messages 

(Tl M) a count portion identifying the number of data 
messages to be transmitted to the respective non- 
selected stations (20) that are to receive data mes- 
sages; and returning said non-selected stations 
55 (20) to said doze state after the respective number 

of data messages have been received. 

6. A method according to claim 1 , including the steps 
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of transmitting from the selected station (220-1 ) traf- 
fic indicator messages (PTIM) identifying the 
source address of the selected station (220-1) and 
the destination addresses of each data message to 
be sent from the selected station (220-1). 

7. A method according to claim 6, wherein said traffic 
indicator messages (PTIM) are transmitted when 
said selected station (220-1) is in said awake state. 

8. A method according to any one of the preceding 
claims, including the step of operating said non-se- 
lected stations (20,220-2 to 220-4) selectively in a 
power-save mode wherein said doze states and 
said awake states alternate, or in a continuous-ac- 
tive mode wherein said awake state is continuously 
effective. 

9. A wireless data communication system, including a 
plurality of wireless data communication stations 
(1 6,20,220), characterized in that a selected one of 
said stations (16,220-1) includes a synchronizing 
timing means (62,250) adapted to control the trans- 
mission of synchronizing messages (TIM,PSYNC) 
by the selected station (16,220-1); in that means are 
provided adapted to transmit traffic indicator infor- 
mation in association with said synchronizing mes- 
sages (TIM, PSYNC); and in that a number of non- 
selected stations (20,220-2 to 220-4) include 
switching means (44,244) adapted to control the 
power supply applied to station transceiver means 
(50,250), such that said number of non-selected 
stations (20,220-2 to 220-4) are controlled to be in 
an -awake state of relatively high power consump- 
tion to receive said synchronizing messages (TIM, 
PSYNC) and said traffic indicator information and 
following receipt of the synchronizing messages 
and the traffic indicator information (I) any non-se- 
lected stations having no data messages destined 
therefor are changed to a doze state of relatively 
low power consumption and (2) all non-selected 
stations having data messages destined therefor 
are maintained in the awake state for a time period 
beginning immediately after receiving the synchro- 
nizing messages and the traffic indicator messages. 

10. A wireless data communication system according 
to claim 9, wherein said selected one of said sta- 
tions (16) is an access point (16) communicating 
with a backbone LAN (12), and said synchronizing 
messages (TIM) include destination identification 
portions identifying stations (20) that are to receive 
data messages. 

11. A wireless data communication system according 
to claim 10, wherein the switching means (44) of 
non-selected stations identified to receive data 
messages are controlled to remain in said awake 



state at least until a next one of said synchronizing 
messages (TIM) has been received. 

12. A wireless data communication system according 
s to claim 10, wherein said synchronizing messages 

(TIM) include count information identifying the 
number of data messages to be transmitted to the 
respective non-selected stations (20), and said 
switching means (44) is controlled to return the re- 
10 spective non-selected stations (20) to the doze 
state when the specified number of messages have 
been received. 

13. A wireless data communication system according 
*5 to claim 9, wherein said selected stations (220-1) 

are adapted to transmit traffic indicator messages 
(PTIM) identifying source and destination address- 
es for each data message to be sent from the se- 
lected station (220-1). 



Patentanspruche 

1. Verfahren zum Betrieb eines drahtlosen Datenkom- 
25 munikationssystems mit einer Vielzahl drahtloser 

Stationen (16, 20, 220), gekennzeichnet durch die 
folgenden Schritte: Rundsenden von Synchronisie- 
rungsnachrichten (TIM, PSYNC) von einer gewahl- 
tender Stationen (16, 220-1); ldentifizieren : welche 

30 einer Anzahl nicht gewahlter Stationen der Vielzahl 
von Stationen (20, 220-2 bis 220-4) Datennachrich- 
ten empfangen sollen, indem von der gewahlten 
Station Verkehrsanzeigeinformationen, die den 
Synchronisierungsnachrichten zugeordnet sind, 

35 gesendet werden, wobei bei dem Identifizierungs- 
schritt mindestens zwei nicht gewahlte Stationen 
identifiziert wurden; Betreiben der nicht gewahlten 
Stationen (20, 220-2 bis 220-4) in einem wachen 
Zustand mit relativ hoher Stromaufnahme wahrend 

40 des Rundsendeschritts und des Identifizierungs- 
schritts; Andern des Betriebszustands nicht ge- 
wahlter Stationen (20, 220-2 bis 220-4), die nicht 
bei dem Identifizierungsschritt identifiziert wurden, 
in einen Schlummerzustand mit relativ niedriger 

45 Stromaufnahme, nachdem der Rundsendeschritt 
und der Identifizierungsschritt durchgefuhrt wur- 
den; und Halten aller nicht gewahlten Stationen (20, 
220-2 bis 220-4), die bei dem Identifizierungsschritt 
identifiziert wurden, in dem wachen Zustand fur 

50 mindestens eine Zeitspanne, die unmittelbar nach 
dem AbschluO des Schritts des Betreibens beginnt, 
so daG eine oder mehrere Datennachrichten zu den 
nicht gewahlten Stationen (20, 220-2 bis 220-4) ge- 
sendet werden konnen : die bei dem Identifizie- 

55 rungsschritt identifiziert wurden. 

2. Verfahren nach Anspruch 1 , mit den Schritten des 
Sendens aller zwischen den nicht gewahlten Sta- 
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tionen (20) ausgetauschten Datennachrichten uber 
die gewahlte Station (16); und des Einfugens von 
Zielidentifizierungsteilen, die nicht gewahlte Statio- 
nen (20) identifizieren. die Datennachrichten emp- 
fangen sollen, in die Synchronisierungsnachrichten s 
(TIM). 

3. Veriahren nach Anspruch 2, wobei die gewahlte 
Station ein mit einem verdrahteten LAN (12) kom- 
munizierender Zugriffspunkt (16) ist. 10 

4. Veriahren nach Anspruch 2 oder 3, mit dem Schritt 
des Haltens der nicht gewahlten Stationen (20), die 
Datennachrichten empfangen sollen, in dem wa- 
chen Zustand mindestens bis zum Empfang einer is 
nachsten der Synchronisierungsnachrichten (TIM). 

5. Veriahren nach Anspruch 2 Oder 3, mit den Schrit- 
ten des Einfugens eines Zahlteils, der die Anzahl 
von Datennachrichten identifiziert, die zu den jewei- 20 
ligen nicht gewahlten Stationen (20) gesendet wer- 
den sollen, die die Datennachrichten empfangen 
sotten, in die Synchronisierungsnachrichten (TIM); 
und des Zuruckfuhrens der nicht gewahlten Statio- 
nen (20) in den Schlummerzustand, nachdem die 25 
jeweilige Anzahl von Datennachrichten empfangen 
wurde. 

6. Veriahren nach Anspruch 1, mit den Schritten des 
Sendens von Verkehrsanzeigeinformationen 30 
(PTIM), die die Quellenadresse der gewahlten Sta- 
tion (220-1 ) und die Zieladressen jeder von der ge- 
wahlten Station (220-1) zu sendenden Datennach- 
richt identifizieren, von der gewahlten Station 
(220-1). 35 

7. Veriahren nach Anspruch 6, wobei die Verkehrsan- 
zeigeinformationen (PTIM) gesendet werden, wenn 
sich die gewahlte Station (220-1) in dem wachen 
Zustand befindet. 40 

8. Veriahren nach einem der voranqehenden Anspru- 



9. Drahttoses Datenkommunikationssystem mit einer so 
Vielzahl drahtloser Kommunikationsstationen (16, 
20, 220), dadurch gekennzeichnet, daG eine ge- 
wahlte der Stationen (16, 220-1) Synchronisie- 
rungs-Zeitsteuermittel (62, 250) enthalt, die so aus- 
gelegt sind, daG sie die Ubertragung von Synchro- ss 
nisierungsnachrichten (TIM, PSYNC) durch die ge- 
wahlte Station (16, 220-1) steuern; daG Mittel be- 
reitgestellt werden, die so ausgelegt sind, daG sie 



Verkehrsanzeigeinformationen senden, die den 
Synchronisierungsnachrichten (TIM, PSYNC) zu- 
geordnet sind; und daG eine Anzahl nicht gewahlter 
Stationen (20. 220-2 bis 220-4) Schaltermittel (44, 
244) enthalten, die so ausgelegt sind, daG sie die 
an die Stations-Sender/Empfangermittel (50, 250) 
angelegte Stromversorgung steuern, so daG die 
Anzahl nicht gewahlter Stationen (20, 220-2 bis 
220-4) so gesteuert werden, daG sie sich in einem 
wachen Zustand mit relativ hoher Stromaufnahme 
befinden, um die Synchronisierungsnachrichten 
(TIM, PSYNC) und die Verkehrsanzeigeinformatio- 
nen zu empfangen, und nach dem Empfang der 
Synchronisierungsnachrichten und der Verkehrs- 
anzeigeinformationen (1) alle nicht gewahlten Sta- 
tionen, die keine fur sie bestimmten Datennachrich- 
ten aufweisen, in einen Schlummerzustand mit re- 
lativ niedriger Stromaufnahme versetzt werden und 
(2) alle nicht gewahlten Stationen, die fur sie be- 
stimmte Datennachrichten aufweisen, fur eine Zeil- 
spanne, die unmittelbar nach dem Empfangen der 
Synchronisierungsnachrichten und der Verkehrs- 
anzeigeinformationen beginnt, in dem wachen Zu- 
stand gehalten werden. 

10. Drahtloses Datenkommunikationssystem nach An- 
spruch 9, wobei die gewahlte der Stationen (16) ein 
mit einem Backbone-LAN (12) kommunizierender 
Zugriffspunkt (16) ist und die Synchronisierungs- 
nachrichten (TIM) Zielidentifizierungsteile enthal- 
ten, die Stationen (20) identifizieren, die Daten- 
nachrichten empfangen solten. 

11. Drahtloses Datenkommunikationssystem nach An- 
spruch 10, wobei die Schaltermittel (44) nicht ge- 
wahlter Stationen, die als Datennachrichten emp- 
fangend identifiziert wurden, so gesteuert werden, 
daG sie mindestens solange in dem wachen Zu- 
stand bleiben, bis eine nachste der Synchronisie- 
rungsnachrichten (TIM) empfangen wurde. 

12. Drahtloses Datenkommunikationssystem nach An- 
spruch 10, wobei die Synchronisierungsnachrich- 
ten (TIM) Zahlinformationen enthalten, die die An- 
zahl von Datennachrichten identifizieren, die zu den 
jeweiligen nicht gewahlten Stationen (20) gesendet 
werden sollen, und die Schaltermittel (44) so ge- 
steuert werdea daG die jeweiligen nicht gewahlten 
Stationen (20) in den Schlummerzustand zuruck- 
kehren, wenn die angegebene Anzahl von Nach- 
richten empfangen wurde. 

13. Drahtloses Datenkommunikationssystem nach An- 
spruch 9, wobei die gewahlten Stationen (220-1 ) so 
ausgelegt sind, daG sie Verkehrsanzeigenachrich- 
ten (PT(M) senden, die Quellen- und Zieladressen 
fur jede von der gewahlten Station (220-1) zu sen- 
dende Datennachricht identifizieren. 



Veriahren nach einem der vorangehenden Anspru- 
che, mit dem Schritt des selektiven Betreibens der 
nicht gewahlten Stationen (20, 220-2 bis 220-4) in 
einer Energiesparbetriebsart, wobei sich die 45 
Schlummerund die wachen Zustande abwechseln, 
Oder in einer kontinuierlich/aktiven Betriebsart, wo- 
bei der wache Zustand kontinuierlich effektiv ist. 



5DOCID: <EP 061536481 I > 



9 



17 

Revendications 

1. Procede Sexploitation d'un systeme de transmis- 
sion de donnees sans fil, comportant une pluralite 

de stations sans fil (16, 20, 220), caracterise par les 5 
etapes de : diffusion de messages de synchronisa- 
tion (TIM, PSYNC) en provenance d'une station se- 
lectionnee parmi lesdites stations (16, 220-1); 
identification des stations, parmi un certain nombre 
de stations non selectionnees de la pluralite de sta- 10 
tions (20, 220-2 a 220-4), appelees a recevoir des 
messages de donnees par transmission d'informa- 
tions indicatrices du trafic en association avec les- 
dits messages de synchronisation en provenance 
de la station selectionnee, dans lequel au moins is 
deux stations non selectionnees ont ete identifiees 
dans I'etape d' identification ; exploitation des sta- 
tions non selectionnees (20, 220-2 a 220-4) dans 
un etat d'eveil a consommation energetique relati- 
vement elevee durant I'etape de diffusion et I'etape 20 
d'identification ; passage de I'etat d'exploitation des 
stations non selectionnees (20, 220-2 a 220-4) qui 
n'ont pas ete identifiees dans I'etape d'identification 
a un etat de sommeil a consommation energetique 
relativement faible suite a I'etape de diffusion et a 25 
I'etape d'identification ; et le maintien de toutes les 
stations non selectionnees (20, 220-2 a 220-4), qui 
ont ete identifiees dans I'etape d'identification, dans 
I'etat d'eveil pendant au motns un intervalle de 
temps commencant immediatement apres t'ache- 30 
vement de I'etape d'exploitation de sorte qu'un ou 
plusieurs messages de donnees puissent etre 
transmis aux stations non selectionnees (20, 220-2 
a 220-4) qui ont ete identifiees dans I'etape d'iden- 
tification. 35 

2. Procede selon la revendication 1, comportant les 
etapes de transmission de tous les messages de 
donnees echanges entre lesdites stations non se- 
lectionnees (20) par le biais de ladite station selec- 40 
tionnee (16) ; et d'inclusion, dans lesdits messages 

de synchronisation (TIM), de portions d'identifica- 
tion de la destination identifiant les stations non se- 
lectionnees (20) appelees a recevoir des messages 
de donnees. 45 

3. Procede selon la revendication 2, dans lequel ladite 
station selectionnee est un point d'acces (16) com- - 
muniquant avec un reseau local (LAN) cable (12). 

so 

4. Procede selon la revendication 2 ou 3, comportant 
I'etape de maintien desdites stations non selection- 
noes (20). appelees a recevoir dos messages de 
donnees, dans ledit etat d'eveil au moins jusqu'a la 
reception d'un message suivant desdits messages $ 5 
de synchronisation (TIM). 

5. Procede selon la revendication 2 ou 3, comportant 
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les etapes d'inclusion dans lesdits messages de 
synchronisation (TIM) d'une portion de compte 
identifiant le nombre de messages de donnees a 
transmettre aux stations non selectionnees (20) 
respectives appelees a recevoir des messages de 
donnees ; et de renvoi desdites stations non selec- 
tionnees (20) dans ledit etat de sommeil apres re- 
ception du nombre respectif de messages de don- 
nees. 

6. Procede selon la revendication 1, comportant les 
etapes de transmission a partir de la station selec- 
tionnee (220-1 ) de messages indicateurs du trafic 
(PTIM) identifiant I'adresse de source de la station 
selectionnee (220-1 ) et les adresses de destination 
de chaque message de donnees a envoyer de la 
station selectionnee (220-1 ). 

7. Proced6 selon la revendication 6, dans lequel les- 
dits messages indicateurs du trafic (PTIM) sont 
transmis lorsque ladite station selectionnee (220-1 ) 
se trouve dans ledit etat d'eveil. 

8. Procede selon I'une quelconque des revendications 
precedentes, comportant I'etape d'exploitation se- 
lective desdites stations non selectionnees (20, 
220-2 a 220-4) dans un mode d'economie d'energie 
dans lequel lesdits etats de sommeil et lesdits etats 
d'eveil atternent, ou dans un mode continuellement 
actif dans lequel ledit etat d'eveil est continuelle- 
ment en vigueur. 

9. Systeme de transmission de donnees sans fil, com- 
portant une pluralite de stations de transmission de 
donnees sans fil (16 : 20, 220), caracterise en ce 
qu'une station selectionnee parmi lesdites stations 
(16, 220-1) comporte un moyen temporisateur de 
synchronisation (62, 250) adapte pour reguler la 
transmission de messages de synchronisation 
(TIM, PSYNC) par (a station selectionnee (16, 
220-1 ) ; en ce qu'il est prevu un moyen adapte pour 
transmettre des informations indicatrices du trafic 
en association avec lesdits messages de synchro- 
nisation (TIM, PSYNC) ; et en ce qu'un certain nom- 
bre de stations non selectionnees (20, 220-2 a 
220-4) component un moyen de commutation (44, 
244) adapte pour reguler I'alimentation appliqueea 
un moyen emetteur-recepteur (50, 250) de station, 
de sorte que ledit nombre de stations non selection- 
nees (20, 220-2 a 220-4) soient commandees pour 
se trouver dans un etat d'eveil a consommation 
energetique relativement elevee en vue de recevoir 
lesdits messages de synchronisation (TIM, 
PSYNC) et lesdites informations indicatrices du tra- 
fic et, suite a la reception des messages de syn- 
chronisation et des informations indicatrices du tra- 
fic, (1 ) toute station non selectionnee n'ayant aucun 
message de donnees lui etant destine passe dans 
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un etat de sommeil a consommation energetique 
relativement faible, et (2) toute station non selec- 
tionnee ayant des messages de donnees lui etant 
destines est maintenue dans I'etat d'eveil pendant 
un intervalle de temps commencant immediate- 5 
ment apres la reception des messages de synchro- 
nisation et des messages indicateurs du trafic. 

1 0. Systeme de transmission de donnees sans fil selon 

la revendication 9, dans lequel ladite station selec- 10 
tionnee parmi lesdites stations (16) est un point 
d'acces (16) communiquant avec un reseau local 
(LAN) dorsal (12), et lesdits messages de synchro- 
nisation (TIM) incluent des portions ^identification 
de la destination identifiant les stations (20) appe- is 
lees a recevoir des messages de donnees. 

1 1 . Systeme de transmission de donnees sans fil selon 
la revendication 10, dans lequel le moyen de com- 
mutation (44) des stations non setectionnees iden- 20 
tifiees pour recevoir des messages de donnees est 
commande pour rester dans I'etat d'eveil au moins 
jusqu'a la reception d'un message suivant desdits 
messages de synchronisation (TIM). 

25 

1 2. Systeme de transmission de donnees sans fil selon 
la revendication 10, dans lequel lesdits messages 
de synchronisation (TIM) inctuent une portion de 
compte identifiant le nombre de messages de don- 
nees a transmettre aux stations non setectionnees 30 
(20) respectives, et ledit moyen de commutation 
(44) est commande pour renvoyer les stations non 
setectionnees (20) respectives dans le mode de 
sommeil lorsque le nombre specifie de messages 

ont ete recus. 35 

1 3. Systeme de transmission de donnees sans fil selon 
la revendication 9, dans lequel lesdites stations se- 
lectionnees (220-1 ) sont adaptees pour transmettre 
des messages indicateurs du trafic (PTIM) identi- 40 
fiant des adresses de source et de destination pour 
chaque message de donnees a envoyer de la sta- 
tion selectionnee (220-1 ). 
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